Frictional Driving M echanism Based on Wave Propagation
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Soft-body creatures including earthworm, caterpillar and inchworm have their own locomotion
pattern. They have common features as simple continuos segmental structure of their body and
locomotion pattern in cooperation with partial motion of their body propagating waves. In this
research, the influence of the structural feature of the soft-body creatures and the environmental
conditions on its locomotion pattern are analyzed using genetic argorithms. As a result of the
analysis, it is proved that the antagonistic muscle system of the soft-body creatures that consists of

hydraulic framework urges its emergent acquisition of locomotion pattern by propagating the waves.

It is also proved that the strength of mateials of their body, power mass ratio and environmental
conditions affect the difference in their locomotion pattern. The acquired locomotion patterns
correspond well with these of the earthworm, caterpillar and inchworm.
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(a) Earthworm (b) Caterpillar

Fig. 1 Locomotion pattern of soft creatures
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Fig. 2 Measured locomotion pattern of caterpillar



Fig.3 Model of antagonistic muscle of soft creatures
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Fig.4 Model without antagonistic muscle system
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Fig.5 Detailed model of muscle
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Fig. 7 Calenlsted movement patterns
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Fig.8 Cdaulated locomation pattern of antagonistic
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Fg. 10 Calaulated locomotion pattern of smdl
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model in apipe
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